Summary. Hysterectomy on the 5th day of the luteal phase inhibited the dioestrous cycle for at least 8 months. The corpora lutea persisted throughout this period and, at the end, contained an appreciable amount of progesterone.
INTRODUCTION
The effects of hysterectomy on the ovaries, mammary gland and oestrous behaviour of the unmated guinea-pig were extensively studied by Loeb more than 30 years ago (Loeb, 1923 (Loeb, ,1927 (Loeb, ,1932 Loeb & Kountz, 1928) . The principal effect was a persistence of the corpora lutea in a functional condition which resulted in the inhibition of ovulation, the cessation of the dioestrous cycle and the retention of the vaginal epithelium in a secretory state for periods equivalent to or longer than that of pregnancy. Other workers including Desclin & Brouha (1932) , Herlant (1933) and Klein (1939) have confirmed the main features of Loeb's work. Loeb also noted that the period over which the effects lasted was proportional to the amount of uterine tissue excised and that hysterectomy performed in immature animals evoked a similar response in the first set of corpora lutea formed some weeks later when the ovarian cycle is initiated. To account for these changes, he suggested that the uterus (endome¬ trium) produced an internal secretion that controlled the life-span of the corpus luteum, but his attempts to demonstrate this in hysterectomized guinea-pigs with transplanted uterine tissue were unsuccessful. The transplanted tissue was susceptible to the formation of placentomata which, as was suggested by Bradbury, Brown & Gray (1950) , could have interfered with normal uterine function and prevented the tissue from exerting a replacement effect, i.e. causing regression of the corpora lutea. Such an effect has been demonstrated in the rat (Hechter, Fraenkel, Lev & Soskin, 1940) and rabbit (Chu, Lee & You, 1946) .
A similar effect of hysterectomy on the corpus luteum during pregnancy has been shown by Desclin (1932) and Klein (1939) . The demonstration by the latter worker that the removal of only the foetuses and placentae resulted in a prompt collapse of the corpora lutea and the termination of the secretory activity of the vaginal epithelium, with the return to the oestrous condition, clearly signifies the importance of the uterus in the control of luteal function. Apart from the observation of Rowlands & Short (1959) (Wiltbank & Casida, 1958) , in which it is comparable to that occurring in the guinea-pig.
In the present paper, the effects of hysterectomy in the guinea-pig have been re-examined, particularly in relation to the time in the ovarian cycle when the operation is performed, in the hope that they would throw some light on the nature of the mechanism involved in the control of luteal function by the uterus.
METHODS
Nulliparous guinea-pigs of the M.R.C, strain, bred in this Institute, were observed daily for vaginal opening to estimate the time of occurrence of ovula¬ tion. The latter was considered to have occurred on the day following that of maximal vaginal opening (see Rowlands, 1957) . All animals were observed through at least two dioestrous cycles before performing hysterectomy on the 5th, 10th or 15th day after ovulation.
After a preliminary subcutaneous injection of 0-5 ml of 0-5 % atropine, anaesthesia was induced by the intraperitoneal injection of a 2-5 % solution of tribromoethanol ('Avertin') in 0-9% sodium-chloride solution at the rate of 1 ml/100g body weight followed by ether. Operative details have been des¬ cribed previously (Rowlands & Short, 1959 Table 3 ). The mean volume of the corpora lutea in individual animals throughout the five groups mentioned is extremely variable but with few exceptions (e.g. Nos. 14L and 35L) the size differences of the corpora lutea within individual animals were quite small. Only in three of these twenty animals are the corpora lutea equivalent in size to those found regularly in guinea-pigs that were hysterectomized on the 5th and 10th days after ovulation or in pregnant guinea-pigs. The group means suggest the occurrence of a slight but significant increase in size of the corpora lutea by the 12th day after operation, which is maintained until at least the 20th day. It is clear, however, that they are not restored to the size they normally reach by the 10th day after ovulation.
In three of the four guinea-pigs surviving for much longer periods than 20 days, the corpora lutea were extremely small and from their histological appearance would seem to be inactive. Nevertheless, the vaginal epithelium of these and all other animals described in this section was in a mucified condition, which suggests the retention by the corpora lutea of sufficient hormonal activity to suppress ovulation and oestrus.
DISCUSSION
The results of these investigations confirm the observations of the earlier workers that hysterectomy inhibits the dioestrous cycle of the guinea-pig and that this effect is produced by the persistence of the corpora lutea in a functional condition for very long periods. Loeb's (1923) The rate and extent of growth, and the histological appearance of the corpus luteum following hysterectomy on the 10th day after ovulation, are remarkably similar to those in the pregnant animal. The finding by Desclin & Brouha (1932) and Herlant (1933) of similar cytological changes in the anterior pituitary gland of the pregnant and hysterectomized guinea-pigs provides some evidence that the changes in the corpora lutea are brought about in a similar manner but there is no information on the nature of the stimulus effecting the pituitary changes.
When hysterectomy was performed during the early part of the luteal phase, the corpus luteum was shown to persist in an apparently functional state for a period at least four times that of gestation. The extension of luteal activity beyond the physiological limit by these means is comparable with the results obtained in rats in which the pituitary gland was removed from its normal situation and transplanted beneath the renal capsule (Everett, 1956 ). In these circumstances, the corpora lutea of the dioestrous cycle acquired the charac¬ teristics of those of the pseudopregnant rat, but only after the administration of oestrogen did they become enlarged to the size of those found in the pregnant rat. Since the active corpus luteum of the dioestrous cycle in the normal guinea-pig may be regarded as being equivalent in the physiological sense to the corpus luteum of pseudopregnancy in the rat, it would seem that the change induced by hysterectomy in the former species is similar to that produced by exogenous oestrogen in the rats in Everett's experiments. The luteotrophic activity of oestrogen in some species is well known, e.g. the rabbit (Robson, 1937) , and the possibility of such a mechanism being involved in the main¬ tenance of the corpus luteum in the hysterectomized guinea-pig cannot be ignored. A supply of oestrogenic hormone could be provided by the follicles which continue to mature throughout the post-operative period. The presence of similar follicular activity during the luteal phase in the intact animal would at first sight appear to refute this explanation, but, in the light of Heckel's (1942) work on the sparing effect of hysterectomy on endogenous oestrogen in the rabbit, it may well be that much larger amounts of this hormone become available to accelerate and maintain the secretion of a pituitary luteotrophin for prolonged periods after the uterus of the guinea-pig is removed.
